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Background of the Invention 
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as they are dispensed. 

It is within the scope of this invention that the shape of the dispensing opening can be irregular and/or un- 
symmetrical, although symmetrical openings are satisfactory. Dispensing openings having two or three or 
more slits centrally located within the carton opening and which intersect at approximately their midpoints work 

5 particularly well. The slits can be straight or curvilinear. As will be shown herein, two intersecting slits which 
intersect at an acute angle in the form of an "x" or intersect at right angles to form a "cross" work well. The x- 
shaped dispensing opening is preferred because it extends closer to the corners of the carton. This effectively 
decreases the distance the corners of the tissue have to travel to leave the carton, which is believed to be an 
important factor in reducing sheet tears. As will also be illustrated herein, some of the v-shaped flaps between 

10 the intersecting slits can also be removed if desired to provide a dispensing opening which has an "actual" 
open area as distinguished from the larger "effective" open area defined by the ends of the slits. However, it 
is preferable to retain at least two of such flaps to deaden the scratching noise which otherwise accompanies 
withdrawal of a tissue from a totally open dispensing opening. A dispensing opening having a small "actual" 
open area is also preferred for cleanliness and protecting the tissues within the carton. 

15 The width of the dispensing opening, which is the maximum dimension of the effective open area as meas- 
ured parallel to the cross-machine direction of the tissues within the carton, must be about 25.4 mm (about 1 
inch) or greater, suitably from about 25.4 mm to about 101.6 mm (about 1 inch to about 4 inches), and more 
specifically from about 38.1 mm to about 76.2 mm (about 1.5 inch to about 3 inches). It is believed that an 
optimum dispensing opening width not only takes into account the need for a sufficiently large opening to re- 

20 duce frictional and drag forces on the tissue, but also avoids overly reducing the carton stacking strength by 
eliminating too much of the cardboard in the top wall of the carton. 

The length of the dispensing opening, which is the maximum dimension of the effective open area meas- 
ured parallel to the machine direction of the tissues within the carton, can be about 63.5 mm (about 2.5 inches) 
or greater, preferably from about 76.2 mm to about 101.6 mm (about 3 inches to about 4 inches). Dispensing 

25 opening length of less than about 63.5 mm (about 2.5 inches) would be expected to cause greater amount of 
sheet tears. The maximum length of the dispensing opening is limited by the dimensions of the carton opening, 
which in turn is limited by the dimensions of the top of the carton. In all cases, it is preferred that the dispensing 
opening be sufficiently smaller than the carton opening so that the tissue sheets only contact the plastic film 
during dispensing, rather than contacting the edge of the carton opening. Contact with the carton opening will 

30 create greater friction and linting due to the relatively rough edges and thickness of the carton material. 

The carton opening is preferably as large as possible consistent with the stacking strength requirements 
and carton aesthetics. Oval carton openings have gained acceptance in the field on a commercial basis. How- 
ever, for purposes of this invention, other carton opening shapes can also be used and may be even more ef- 
fective in reducing sheet tears. Square or rectangular carton openings, for example, can provide a shorter dis- 

35 pensing length of travel for the corners of the tissue if the dispensing opening is also extended toward the cor- 
ners of the carton opening. Hence such carton openings may provide better dispensing compare to oval- 
shaped carton openings. Irregular shapes which extend toward the corners of the carton can also be used ef- 
fectively. The cartons of this invention suitably have a carton opening area of about 38.7 cm 2 (about 6 square 
inches) or greater, more specif ically from about 38.7 cm 2 to about 1 03.2 cm 2 (about 6 to about 16 square inches) 

40 or greater, and still more specif ically from about 45.2 cm 2 to about 77.4 cm 2 (about 7 to about 1 2 square inches). 
For oval-shaped carton openings, the width of the carton opening in the cross-machine direction of the tissues 
within the carton is preferably from about 50.8 mm to about 76.2 mm (about 2 inches to about 3 inches) and 
more preferably from about 57. 1 mm to about 69.8 mm (about 2.25 inches to about 2.75 inches) taking stacking 
strength and aesthetics into account. The area of the oval carton openings is preferably from about 38.7 cm 2 

45 to about 103.2 cm 2 (about 6 to about 16 square inches). 

Besides the factors outlined above, it will be appreciated that there are a large number of other factors 
which also contribute to sheet tearing during dispensing, including sheet and clip characteristics . Examples 
of sheet characteristics include the coefficient of friction, the cross-machine direction (CD) tensile strength, 
the bulk of the tissue, the length of the tissue, the quality of the crimp holding the tissue plies together, whether 

so the tissue is blended or layered, and so on. Clip quality and clip compression also can play a role. Hence in 
making comparisons of the ease of dispensing for a given dispensing opening, it is essential that the same 
tissue sheets be used in all cases. 

Brief Description of the Drawing 

55 

Figure 1 is a perspective view of a prior art upright facial tissue carton having a dispensing opening con- 
sisting of a single straight slit aligned in the machine direction of the tissues within the carton. 
Figure 2 is a plan view of the carton of Figure 1, further illustrating the dispensing opening. 
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Figure 3 Is a plan view of another prior art upright facial tissue carton which has a dispensing opening con- 
sisting of a narrow oval-shaped opening aligned in the machine direction of the tissues within the carton. 

Figure 4 is a perspective view of an upright facial tissue carton of this invention having a dispensing opening 
consisting of a cross-shaped slit 
5 Figure 5 is a plan view of the carton of Figure 4, further illustrating the dispensing opening. 

Figure 6 is a plan view of an upright facial tissue carton of this invention having an x-shaped dispensing 
opening. 

Figure 7 is a plan view of an upright facial tissue carton of this invention having a "bow tie" shaped dis- 
pensing opening. 

10 Figure 8 is a plan view of an upright facial tissue carton of this invention having a dispensing opening com- 

prising three intersecting slits. 

Figure 9 is a plan view of an upright facial tissue carton of this invention having a "soft" square carton open- 
ing and an x-shaped dispensing opening in which the slits extend dose to the corners of the carton. 

Figure 10 is a plan view of an upright facial tissue carton of this invention having a square carton opening 
15 and an x-shaped dispensing opening similar to that of Figure 9. 

Detailed Description of the Drawing 

Referring to Figure 1, shown is a perspective view of a commercially available upright fecial tissue carton 

20 having a top wall 1 ( a bottom wall (not shown), and four sidewalls (sidewalls 2 and 3 shown). The top wall con- 
tains an oval carton opening 5 overlaid with a plastic film 6 having a dispensing opening in the form of a single 
slit 7. Within the carton is an inverted u-shaped clip of interfolded tissues 8 indicated by the phantom lines. 
The machine direction of the tissues within the clip, as viewed from the top of the carton, is parallel to the di- 
rection of the dispensing opening slit. During dispensing, the top tissue in the clip is grasped by the user and 

25 is withdrawn through the slit. Removal of the top tissue causes the adjacent interfolded tissue, next in line to 
be dispensed, to be partially pulled through the slit The partially dispensed tissue 9 is held in a popped-up 
position by the edges of the slit. 

Figure 2 is a plan view of the carton of figure 1, further illustrating the relative dimensions of the carton 
opening and the dispensing opening. Specifically, the oval carton opening 5 is 88.9 mm (3.5 inches) long and 

30 57.1 mm (2.25 inches) wide. The slit 7 is 82.5 mm (3.25 inches) long. 

Figure 3 is a plan view of another commercially available upright facial tissue carton. As with the carton 
described above, this carton also has an oval carton opening in the top wall of the carton which is overlaid 
with a plastic film. Compared to the carton illustrated in figure 1 , the plastic film of this carton is provided with 
an open dispensing opening 11 having a length of 88.9 mm (3.5 inches) and a width of 19 mm (0.75 inch) [actual 

35 open area of about 12.9 cm 2 (about 2 square inches)]. The oval carton opening has a length of about 95.2 mm 
(about 3.75 inches) and a width of about 53.97 mm (2.125 inches) [area of about 40.38 cm 2 about 6.26 square 
inches)]. 

Figure 4 is a perspective view of an upright facial tissue carton in accordance with this invention. As with 
the carton illustrated in Figure 1, shown is the top wall 1, sidewalls 2 and 3, an oval carton opening 5, and a 

40 plastic film 6 overlying the carton opening. The plastic film is adhered to the inside of the top wall with a suitable 
adhesive. Not shown are the remaining two sidewalls and the bottom wall. In this embodiment, the plastic film 
contains a cross-shaped slit 1 2 through which the inverted u-shaped clip of tissues 8 is dispensed. As with the 
carton of Figure 1, the tissue 9 is held in a popped-up position for easy dispensing. As will be discussed here- 
inafter, the distance of travel of the corners of the tissues (such as corner 10) during dispensing is a factor 

45 contributing to the number of sheet tears. It is desireable to minimize the distance between the corners of the 
tissues and the dispensing opening. 

Figure 5 is a plan view of the carton of Figure 4, further illustrating the dispensing opening. Shown is the 
top 1 of the carton, the oval carton opening 5, the plastic film 6, and the cross-shaped dispensing opening 12 
centrally located within the carton opening. For purposes herein, this particular dispensing opening has no "ac- 

50 tual" open area because the slits are very thin and there are no open holes in the plastic film. However, this 
dispensing opening has an "effective' 1 open area defined as the area within the dashed lines 13, 14, 15 and 
16 which connect the ends of the slits to form a parallelogram. These dashed lines also approximate the fold 
lines of the plastic film when a tissue is withdrawn through the opening. Because the plastic film offers no 
substantial resistance to the tissue as it is withdrawn, the entire area within the dashed lines is effectively an 

55 open area. Yet at the same time, the edges of the slits provide the function of gently constricting the partially 
dispensed tissue to maintain the popped-up configuration. In this embodiment, the maximum width of the dis- 
pensing opening is the length of the cross slit 17, which is aligned parallel to the cross-machine direction of 
the tissues within the carton. The longer slit 1 8 is aligned parallel to the machine direction of the tissues within 
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the carton and represents the length of the dispensing opening. 

Figure 6 is a plan view of a tissue carton of this invention similar to that of Figure 5, but illustrating an x- 
shaped dispensing opening 21. The effective area of the dispensing opening is defined by the dashed lines 
22, 23, 24 and 25. As shown, the dispensing opening is essentially formed by two intersecting slits which in- 
5 tersect at an angle of about 50°. In this embodiment, the maximum width of the dispensing opening is the dis- 
tance between the ends of the two slits as represented by the length of dashed lines 23 and 25. As is apparent 
from the drawing, the distance which the corners of the tissue must travel to reach the dispensing opening is 
minimized by the x-shaped slits which extend toward the corners of the carton. 

Figure 7 is a plan view of another tissue carton of this invention similar to that of Figure 6, but having a 
10 "bow tie" shaped dispensing opening. In this embodiment, the two v-shaped flaps 31 and 32 formed by the 
intersecting slits are completely cut out of the plastic film to form the "actual" open area of the dispensing open- 
ing. The "effective" open area is larger than the actual open area and is the area defined by the bounded by 
dashed lines 33 and 34 and the edges 35 and 36 of the open area. This embodiment is advantageous because 
the removal of the v-shaped flaps to create the two open areas is believed to be more aesthetically appealing 
15 during use. As with the embodiment illustrated in Figure 6, the width of the dispensing opening for this em- 
bodiment is measured by the length of edges 35 and 36. 

Figure 8 is a plan view of another embodiment of a tissue carton in accordance with this invention. This 
carton has an oval carton opening 5 and a dispensing opening defined by three intersecting slits 41 , 42, and 
43. The effective area is defined by the area within the dashed lines 44, 45, 46, 47, 48 and 49. This embodiment 
20 provides a slightly larger effective open area than the embodiment illustrated in Figure 7. 

Figure 9 is a plan view of another embodiment of a tissue carton in accordance with this invention. This 
carton is provided with a "soft" or curvilinear square carton opening 51 . The plastic film is provided with an x- 
shaped dispensing opening having two intersecting slits 52 and 53 and has an effective open area slightly 
less than the area of the top wall of the carton, or about 1 03.2 cm 2 (about 1 6 square inches) if appl ied to typical 
25 commercially available upright cartons which measure about 114.3 mm (about 4.5 inches) on a side. 

Figure 1 0 is a plan view of another embodiment of a tissue carton in accordance with this invention similar 
to that of figure 9, but having a straight square carton opening 55. 

Referring to the examples below, the invention will be described in further detail. 

30 Examples 
Example 1. 

In order to illustrate the improved dispensing provided by the carton openings of this invention, a number 
35 of different carton and dispensing openings were tested for sheet tears. More particularly, upright facial tissue 
cartons containing a conventional straight slit dispensing opening were compared to carton having a x-shaped 
dispensing opening and a cross-shaped dispensing opening, all with three different sizes of oval carton open- 
ings. Specifically, the test samples were as follows: 

Sample A , as shown in figure 2, having a straight slit length of 82.5 mm (3.25 inches) and an oval carton 
40 opening having a length of 88.9 mm (3.5 inches), a width of 57.15 mm (2.25 inches) and an area of about 

40 cm 2 (6.2 square inches). (This carton opening is designated herein as the "current" oval carton opening 
because it is the size being used in current commercially available upright cartons of Kleenex R facial tis- 
sues); 

Sample B, as shown in figure 6, having an oval carton opening the same as sample A and having an x- 
45 shaped dispensing opening with 76.2 mm (3.0 inch) slits intersecting at an angle of about 37° to provide 

a dispensing opening width of about 25.4 mm (1 inch) and having an effective open area of about 19.3 
cm 2 (3 square inches); 

Sample C, as shown in figure 5, having an oval carton opening the same as sample A and having a cross- 
shaped dispensing opening with a lengthwise slit of 82.5 mm (3.25 inches) and a cross slit of 50.8 mm 
so (2.0 inches) (the dispensing opening width) and an effective open area of about 21 mm 2 (3.25 square in- 

ches); 

Sample D , having a straight slit dispensing opening length of about 83.82 mm (3.3 inches) and an oval 
carton opening measuring 88.9 mm by 66.8 mm (3.5 inches by 2.63 inches) and having a carton opening 
area of about 46.4 cm 2 (7.2 square inches) (herein referred to as the "medium" oval carton opening); 
55 Sample E , having the same oval carton opening as sample D, but having an x-shaped dispensing opening 

with 76.2 mm (3.0 inch) slits intersecting at an angle of about 50° to provide a dispensing opening width 
of about 33.0 mm (about 1.3 inches) and an effective area of 23.2 cm 2 (3.6 square inches); 
Sample F, having the same oval carton opening as Sample D, but having a cross-shaped dispensing open- 
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ing with a lengthwise slit of 82.5 mm (3.25 inches) and a cross slit of 63.5 mm (2.5 inches) (the dispensing 
opening width) and an effective open area of about 26.4 cm 2 (about 4.1 square inches); 
Sample G , having a straight slit dispensing opening having a length of about 85.8 mm (3.38 inches) and 
an oval carton opening having a length of 88.9 mm (3.5 inches), a width of 76.2 mm (3 inches) and a carton 
5 opening area of about 53.2 cm 2 (about 8.24 square inches) (herein referred to as the "large" oval carton 

opening); 

Sample H , having the same oval carton opening as Sample G, but having an x-shaped dispensing opening 
having 76.2 mm (3.0 inch) slits intersecting at an angle of about 84° to provide a dispensing opening width 
of about 50.8 mm (about 2 inches) and an effective open area of about 38.7 cm 2 (6 square inches); and 
10 Sample I , having the same oval carton opening as Sample G, but having a cross-shaped opening with a 

lengthwise slit of 82.5 mm (3.25 inches), a cross-slit of 73.7 mm (2.9 inches) (the dispensing opening width) 
and an effective open area of about 30.3 cm 2 (about 4.7 square inches). 

All of the sample cartons were hand packed with clips of interfolded two-ply Kleenex® Softique® tissues. 
All of the cartons were packed at the same time, but the order in which they were packed was randomized. 

15 When ail of the sample cartons were filled with tissues, two experimenters (designated Exp 1 and Exp 2) dis- 
pensed 20 tissues from 1 5 cartons of each sample type and noted if the tissues tore on removal from the carton. 
The first two sheets dispensed from the cartons were not counted because the tissue clips within the cartons 
were interfolded so that the first two tissues dispensed together. The results are set forth below in Table 1 . In 
the Table, the "cross" represents the cross-shaped opening, the "x" represents the x-shaped opening, and 

20 "line" represents the straight slit dispensing opening. 



TABLE 1 





(Tissue Tears During Dispensing) 


25 


Sample 


Carton 
Opening 


Dispensing 
Opening 


Tears (Exp 1) 


Tears (Exp 2) 


Total Tears 


Tears per 
Carton 




A 


current 


line 


21 


12 


33 


1.65 


30 


B 


current 


X 


2 


1 


3 


0.15 




C 


current 


cross 


4 


3 


7 


0.35 




D 


medium 


line 


7 


5 


12 


0.60 


35 


E 
F 


medium 
medium 


X 

cross 


3 
3 


1 

3 


4 
6 


0.20 
0.30 




G 


large 


line 


16 


10 


26 


1.30 




H 


large 


X 


7 


2 


9 


0.45 


40 


I 


large 


cross 


0 


1 


1 


0.05 



The results show that the x-shaped dispensing opening and the cross-shaped dispensing opening are stat- 
istically better than the straight slit dispensing opening, although there is no statistical difference between the 
x-shaped opening and the cross-shaped opening for this sample size. Without being bound to any theory, it 
is believed that the dispensing of the tissues is improved when the corners of the tissue sheet within the carton 
are provided with a shorter path during dispensing, since the corners must travel the greatest distance and 
are therefore more likely to catch or wrap around the underlying tissue. Increasing the width of the dispensing 
opening and the effective area of the dispensing opening shortens the travel path of the corners of the tissues 
and hence reduces the tendency to tear. 

Example 2. 

In order to further illustrate the benefits of the dispensing openings of this invention, additional dispensing 
testing was performed using a larger sample size and using commercial 2-ply facial tissues produced at dif- 
ferent mill locations (designated Mill #1 and Mill #2). Tissues produced on different tissue machines at different 
locations inherently possess subtly different dispensing properties. More specifically, the first 20 tissues were 
removed from 900 upright facial tissue cartons made at each mill location. Each carton initially contained 90 



6 



EP 0 644 130 A1 



tissues. The carton openings tested were the current oval and the medium oval as described above. The dis- 
pensing openings tested were the single line slit opening (control), the x-shaped opening and the cross-shaped 
opening as described above. The number of sheet tears for each carton were rioted and the results averaged 
for each carton design. The results are set forth in Table 2 below. 

TABLE 2 



15 



Mill 


Carton Opening 


Dispensing Opening 


Average Tears per Carton 




eu rrpnt 


line 


1.96 




current 


X 


u.oo 




current 


cross 


1.28 




medium 


X 


0.88 




medium 


cross 


0.88 


2 


current 


line 


2.99 


2 


current 


X 


1.41 


2 


current 


cross 


1.98 


2 


medium 


X 


0.99 


2 


medium 


cross 


1.18 



25 



Example 3. 

To further illustrate the advantages of the carton opening designs of this invention, commercially available 
cartons as illustrated in Figure 3 were tested for dispensing tears using two different tissue basesheets (des- 
ignated type 1 and type 2). One test carton was the carton as illustrated in Figure 3 containing the tissues 
normally sold in such cartons (tissue type 1). The second test carton was also the carton of Figure 3, but con- 
taining different tissues (tissue type 2). The third carton was a carton of this invention having the current oval 
with the x-shaped opening and containing type 1 tissues. Twenty cartons of each design were filled with com- 
mercially available tissues. The first twenty tissues from each carton were dispensed and the number of tears 
noted. The results are set forth in Table 3. 



TABLE 3 



Sheet Count 


Tissue Type 


Carton Opening 


Dispensing Opening 


Average Tears per 
Carton 


95 


1 


Figure 3 


Figure 3 


0.85 


90 


2 


Figure 3 


Figure 3 


2.45 


95 


1 


current 


X 


0.15 



These results further illustrate the improved dispensing of the cartons of this invention. When compared 
to the data in the previous examples, these results also illustrate the pronounced effect that the properties of 
so the tissue sheet have on the number of tears which occur during dispensing. 

It will be appreciated that the foregoing examples, given for purposes of illustration, are not to be construed 
as limiting the scope of this invention, which is defined by the following claims and all equivalents thereto. 



55 Claims 



1. An upright tissue carton containing an inverted u-shaped clip (8) of interfolded tissues, said carton having 
a top wall (1), four side walls (2,3) and a bottom wall, said top wall having a carton opening (5) overlaid 
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with a flexible plastic film (6) attached to the top wall, and said plastic film having a dispensing opening 
through which the tissues are withdrawn from the carton, characterized in that said dispensing opening 
has an effective open area of about 19.4 cm 2 (about 3 square inches) or greater. 

2. The carton of claim 1 wherein the dispensing opening has an effective open area of from about 19.4 cm 2 
to about 103.2 cm 2 (about 3 to about 16 square inches). 

3. The carton of claim 1 wherein the dispensing opening has an effective open area of from about 19.4 cm 2 
to about 38.7 cm 2 (about 3 to about 6 square inches). 

4. The carton of claim 1 wherein the dispensing opening has an actual open area of about 12.9 cm 2 (2 square 
inches) or less. 

5. The carton of claim 1 having a dispensing opening having an actual open area and wherein the effective 
open area of the dispensing opening is larger than the actual open area. 

6. The carton of claim 1 having a oval carton opening (5). 

7. The carton of claim 1 having a square carton opening (5). 

8. The carton of claim 1 having a carton opening (5) of from about 45.2 to about 1 03.2 cm 2 (about 7 to about 
16 square inches). 

9. The carton of claim 1 wherein the dispensing opening comprises intersecting slits (17, 18; 21; 41, 42, 43; 
52, 53). 

1 0. The carton of claim 9 wherein there are two slits (21) which intersect at an acute angle to form an x-shaped 
dipensing opening. 

11. The carton of claim 9 wherein there are two slits (17, 18; 52, 53) which intersect to form a cross-shaped 
dispensing opening. 

12. The carton of claim 9 wherein there are three intersecting slits (41 , 42, 43). 

13. An upright tissue carton containing an inverted u-shaped clip (8) of interfolded tissue, said carton having 
a top wall (1), four side walls (2,3) and a bottom wall, said top wall having a carton opening (5) overlaid 
with a flexible plasticf ilm (6) attached to the top wall, said plastic film having a dispensing opening through 
which the tissues are withdrawn from the carton, characterized in that said dispensing opening comprises 
two or more intersecting slits (17, 18; 21; 41, 42, 43; 52, 53), centrally located within the carton opening 
(5). 

14. The carton of claim 13 wherein there are two intersecting slits (17, 18; 21; 52, 53). 

15. The carton of claim 13 wherein there are three intersecting slits (41, 42, 43). 

16. The carton of claim 13 further comprising an oval carton opening (5). 

17. An upright tissue carton containing an inverted u-shaped clip (8) of interfolded tissues, said carton having 
a top wall (1), four side walls (2,3) and a bottom wall, characterized in that said top wall has a carton open- 
ing (5) having an area of from about 45.2 to about 103.2 cm 2 (about 7 to about 16 square inches) overlaid 
with a plastic film (6) attached to the top wall, said plastic film having a dispensing opening through which 
the tissues are withdrawn from the carton, said dispensing opening having an effective open area of from 
about 19.4 cm 2 to about 103.2 cm 2 (about 3 to about 16 square inches) and comprising two or more in- 
tersecting slits (17, 18; 21; 41, 42, 43; 52, 53). 
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